Comment on: Holt HB, Wild SH, Postle AD et al (2007) Cortisol clearance and associations with insulin sensitivity, body fat and fatty liver in middle-aged men.
To the Editor: In their interesting study, Holt et al. [1] studied the metabolism of cortisol and its relationship with insulin sensitivity in a group of middle-aged healthy men, with adjustment for fat content, fat distribution and for the presence of non-alcoholic fatty liver disease. One of their key observations was the demonstration of a significant inverse correlation between cortisol clearance and insulin sensitivity, but several methodological issues may hamper the interpretation of their results.
First, Holt et al.
were not able to demonstrate any correlation between cortisol clearance and plasma cortisol (measured at 09:00 hours and following ACTH 1-24 stimulation) or urinary-free cortisol excretion, which constitutes less than 1% of the total urinary excretion of cortisol and its metabolites [2] . Only cortisol clearance is documented in this paper, and no data are provided concerning cortisol production, which can probably be assessed using kinetic methods and by measurement of urinary cortisol metabolite excretion [3, 4] . Both parameters of cortisol metabolism and measurements of integrated circulating cortisol levels are required for evaluation of the inter-relationship between cortisol metabolism and insulin sensitivity.
Second, sodium intake was not controlled for in their study subjects. We have demonstrated that the effects of salt loading on urinary cortisol metabolites vary between individuals, some of whom show a rise in blood pressure after salt loading (i.e. salt-sensitive subjects), while others do not (i.e. saltresistant subjects) [5] . In healthy salt-resistant subjects, it was found that cortisol metabolite excretion was increased after a high-salt diet, whereas it was decreased in healthy saltsensitive subjects. These changes in cortisol metabolite excretion were inversely correlated with changes in plasma cortisol, which suggests that higher cortisol elimination may result in lower circulating cortisol. In the same study, it was also observed that changes in insulin sensitivity (according to the homeostasis model assessment of insulin resistance [HOMA-IR]) were positively correlated with changes in plasma cortisol and negatively correlated with changes in cortisol metabolite excretion. In other words, a sodiuminduced increase in cortisol metabolite excretion may result in a decrease in plasma cortisol and an increase in insulin sensitivity. Clearly, our results are at variance with those by Holt et al. with respect to cortisol metabolism and insulin sensitivity. Moreover, other factors may also modify these sodium balance-related variations in insulin sensitivity, as it was recently demonstrated that a high dietary sodium intake increases adiponectin levels, probably secondary to a sodiuminduced decrease in angiotensin II [6] . Thus, it is important to control sodium intake when studying the relationship between cortisol metabolism and insulin sensitivity.
Given the complex relationship between cortisol metabolism and insulin sensitivity, future studies should preferably include extended measurements of cortisol kinetics. Furthermore, these investigations should account for mod-ulating factors of the cortisol effect at the tissue level, such as 11β-hydroxysteroid dehydrogenase activity and polymorphisms in the glucocorticoid receptor gene [7, 8] .
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